INTRODUCTION
Alterations of the vaginal bacterial flora have long been associated with cases of vaginitis not attributable to Trichomonas vaginalis, Candida albicans or uterine infection (Curtis, 1913) . The presence of anaerobic bacteria in the genital tract of most women has been known since the 1920s (Harris and Brown, 1929; Weinstein, 1938) . In spite of these early observations most studies have used qualitative methods, often to detect only aerobic and facultatively anaerobic organisms (Galask, Larsen and Ohm, 1976) .
In contrast, quantitative studies of the flora of the gastro-intestinal tract have not only established an agreed concept of normal flora but have also shown how changes in that flora relate to intestinal disorders (Tabaqchali, 1970) . These advances have been made possible by the introduction of improved bacteriological techniques for the isolation of anaerobic organisms (Hungate, 1950; Holdeman, Cat0 and Moore, 1977) and by the development of reliable quantitative sampling techniques (Clarke, 1977) . During the last few years several groups of workers (Levison et al., 1977; Lindner, Plantema and Hoogkamp-Korstanje, 1978) have used quantitative sampling techniques to collect a defined volume or weight of vaginal secretion for Bucks HP9 1QA). Aerobes were identified primarily by the methods of Cowan (1974) with the following exceptions: organisms identified as G . uaginalis were catalase negative, non haemolytic on horse blood agar but weakly b-haemolytic on human blood agar, sensitive to metronidazole (50-pg disk) and nitrofurantoin (1 50-pg disk) and hydrolysed hippurate (Piot et al., 1982) ; 'aerobic coryneforms' were organisms that fitted the mini definition of the genus Corynebacterium given by Cowan (1974) but cannot now be assumed to be members of the genus Corynebacterium senm stricto (Collins and Jones, 198 1) .
RE s u L T s
The results of the bacterial counts in the different conditions are summarised in table I. Aerobic bacteria were isolated from all the specimens except one and anaerobes were found in most specimens. The overall mean count was 8.2 loglo cfu/g. Anaerobes typically outnumbered aerobes by about tenfold (one log unit) except in patients from the GC and NSU contact groups. Means of 2.1 aerobic and 2.3 anaerobic species per specimen were isolated.
Aerobicflora. The aerobic organisms found (tables I1 and 111) were predominantly gram-positive organisms, mainly lactobacilli, coryneforms and S. epidermidis. These occurred widely in all the clinical groups. G. vaginalis occurred much less frequently and was not uniformly distributed. It was much more common in patients with NSV (eight out of 14) and in NSU-contact patients (six out of 16) than in other groups. S. epidermidis was much more common than S. aureus. In contrast, the gram-negative aerobic flora was much more scanty in distribution and in concentration of organisms. E. coli was isolated from four patients, three of whom had NSV. There were also single isolations of Proteus mirabilis, Haemophilus injluenzae and N . gonorrhoeae. (5'5-8.9) 8.2 7.7 (6.6-9.1) (6.4-8.9) 8.4 7-3 (7.8-9.5) (5.7-8.9) 7.8 7-0 (5.6-1 1.0) (4.8-8. 
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(8.1-8-9) 5.4 0 7.5 (6.5-8.8) 6.7 (6.2-7-2) 7.3 (4-6-8-3) 0 7.8 (7-6-8-0) Anaerobicflora. The results of the studies of the anaerobic flora are shown in tables IV-VII. The commonest gram-positive bacilli were lactobacilli. Other gram-positive bacilli were found much less often. There was a well developed flora of gram-negative bacilli, which consisted almost entirely of Bacteroides spp; fusobacteria were isolated much less frequently. Most of the Bacteroides spp. isolated belonged to the B. melaninogenicus/oralis group; only six strains of the B. fragilis group were isolated.
The anaerobic cocci isolated are shown in table VIII. The most common species are listed separately. All gram-negative anaerobic cocci that produced acetic and propionic acids as the major fermentation products were identified as Veillonella parvula, whether they were catalase-positive or -negative (Mays et al., 1982) .
DISCUSSION
Although several quantitative studies of the vaginal flora have now been published, it is apparent that the application of quantitative methods and improved anaerobic techniques has not led to the emergence of an overall consensus on the constitution of the vaginal flora in health and disease. The differences in results can be partially explained as being due to a number of different factors. First, different patient populations have been studied. In this study, patients were those attending a venereal diseases clinic and were, therefore, mainly symptomatic and self referred. Other studies have used similar patients (Taylor et al., 1982) , healthy volunteers , pregnant women (Levison et al., 1977) , prehysterectomy patients (Bartlett et al., 1978) or women attending a family planning clinic either for contraceptive advice or because they had vaginitis (Levison et al., 1979) . Second, the criteria used in assigning patients to different diagnostic groups have been very varied. In one study of 25 "healthy patients", 18 were pregnant and six of these had gonorrhoea (Levison et al., 1977) and in another study, the role of anaerobic bacteria in cervicitis is discussed, but 81% of the women with cervicitis also had positive findings for T. vaginalis infection (Lindner et al., 1978) .
In the design of such studies, patients may be sampled on a number of occasions or just once, or they may take their own samples. Different quantitative methods of sample collection can also give variable results (Wilks et al., 1982) , and the addition of a diluent to collect secretions ("vaginal washings") makes the results at best semiquantitative (Spiegel et al., 1980) . After the collection of samples most workers have used methods similar to those described here that involve prereduced transport media, rapid transport of specimens and, often, the use of an anaerobic chamber.
This study shows that anaerobes are present as an important and often dominant constituent of the vaginal bacterial flora in healthy women and also in a wide range of pathological conditions. The incidence of the traditional aerobic components (lactobacilli, streptococci and coagulase-negative staphylococci) was not directly affected by the presence or absence of anaerobes. Very similar results on the dominance of anaerobes in the vaginal flora were obtained by Bartlett et al. (1977) who found the mean concentrations of aerobes and anaerobes in 52 specimens from 22 healthy women to be 8-1 and 9.1 loglo cfu/ml of secretion. Recent qualitative studies using anaerobic techniques have also shown high isolation rates of anaerobes (Hill, 1980; Larsen and Galask, 1982) . Other workers have suggested that anaerobes are unusual in the healthy vagina. Taylor et al.
( 1 982) found that most normal women had lactobacilli (presumably aerobic strains) as the sole predominant organism and anaerobes were rarely present.
Ideas on the constitution of the aerobic vaginal flora have not been changed by recent studies; lactobacilli, corynebacteria, coagulase-negative staphylococci and streptococci have long been considered the most common organisms. In this study we isolated aerobic strains of lactobacilli at a mean concentration of 7.2 loglo cfu/g from 60% of all patients. We did not identify our lactobacilli isolates further because of the lack of a generally accepted identification scheme, although recently a new scheme has been proposed (Fagnant, Sanders and Sanders, 1982) . Coryneforms were isolated from 40% of our patients at a mean count of 6.7 loglo cfu/g, although they never occurred in very high concentrations and were never the most numerous organism present in a sample. It has been proposed that they, like lactobacilli, have a protective role in the female genital tract, preventing colonisation by virulent organisms, although there is no evidence for this role (Galask et al., 1976; Larsen and Galask, 1982) .
Probably the only aspect of vaginal bacterial flora on which there is complete agreement is that S. epidermidis is very common and S. aureus rare. Like the corynebacteria, S. epidermidis did not occur in very high concentrations and its role in the vaginal flora is not known. Bramley, Dixon and Jones (1 98 1) found that there was an association between the presence of G . vaginalis and "unclassified staphylococci" and an increase in abnormal vaginal signs and symptoms, especially an offensive odour. There was no correlation in our study between the presence of G. vaginalis and staphylococci, coagulase-positive or -negative. The low incidence of S. aureus in the vagina is significant because of its role as the causative agent of toxic shock syndrome. There is some evidence suggesting that most women harbour S. aureus in the vagina but that colonisation is only transient (Brown, 1982) . It may be introduced into the vagina from the vulva where the carriage rate of S. aureus was found to be 67% in a recent study (Aly, Britz and Maibach, 1979) . We have obtained some qualitative evidence in support of this (Wilks, Symonds and Tabaqchali, unpublished observations) .
Doderlein's concept that the vaginal flora was essentially homogeneous and consisted of lactobacilli and little else remained generally accepted until the 197O's, in spite of the isolation of anaerobes from the vagina by many workers (Burdon, 1928; Harris and Brown, 1929; Weinstein, 1938) . The work of Gorbach et al. (1973) re-established the importance of anaerobes as constituents of the vaginal flora. Anaerobic lactobacilli have been found to be the commonest anaerobic gram-positive bacilli present when a suitable medium, such as Rogosa agar incubated anaerobically has been used. Other gram-positive bacilli are much less common. Clostridiurn perfringens has been found more often than other clostridia, as was the case in this study. Although Hafiz and co-workers isolated C. dzjicile from 18% of women attending a family planning clinic and from 72% of women attending a venereal disease clinic (Hafiz et al., 1975; Bramley et al., 198 l) , we isolated it only once. However, we subsequently obtained a higher isolation rate (1 1%) using an enrichment medium (O'Farrell et al., 1984) .
In this study, as in nearly all others, most of the gram-negative bacilli were Bacteroides spp. of the melanirtogenicus/oralis group, although Bacteroides spp. isolated in this hospital from obstetric and gynaecological infections tend to belong to the B. fragilis group. Conversely, the most common anaerobic gram-positive cocci were those of the same species that have been implicated in infections.
Although N . gonorrhoeae was isolated only once by our quantitative technique, this is not surprising because we sampled the posterior fornix, which is known to be a sub-optimal site for the isolation of gonococci. Patients in this group had positive results for N . gonorrhoeae from urethral, cervical or rectal sites. The presence of the three traditional pathogens, N . gonorrhoeae, T. vaginalis and C. albicans did not greatly affect the vaginal flora when compared with the control group in our study.
Other workers have found an increased incidence of anaerobes in trichomoniasis (Goldacre et al., 1979) . We found a combination of G . vaginalis and anaerobic gram-positive cocci in seven out of 14 patients with NSV and in five out of 16 NSU contact patients. We have discussed the significance of this combination in the pathogenesis of NSV in detail elsewhere (Tabaqchali, Wilks and Thin, 1983) . A similar association between the presence of G. vaginalis and anaerobes was found by Spiegel et al. (1980) and Taylor et al. (1982) . However, Balsdon et al. (1980) isolated anaerobic cocci from one of 30 patients with non specific vaginitis, all of whom gave positive cultures for G . vaginalis.
It is clear that no overall consensus has emerged on the occurrence and significance of the anaerobic vaginal flora. It has been suggested that anaerobes have a protective role, preventing the overgrowth by potential pathogens as in the gastrointestinal tract (Larsen and Galask, 1982) . In contrast, other workers have suggested that the presence of anaerobes themselves is of pathogenic significance, either causing disease or associated with it. From our work, we conclude that although certain anaerobes such as the gram-positive cocci may have a role in the pathogenesis of NSV, the mere presence of anaerobes cannot be regarded as being of pathogenic significance. It is unlikely that further studies based on the analysis of single samples will clarify the situation further. The use of repeated sampling techniques to study fluctuations in the vaginal flora in vivo and the use of mixed continuous culture techniques in vitro may provide a better understanding of the significance of the vaginal flora.
